Introduction
Numerous studies have investigated the health benefits of social engagement and have repeatedly shown that persons with greater social engagement not only live longer, but also have a lower risk of health problems [1, 2] . One health outcome that has been the focal point of several recent studies on the health benefits of social engagement among older adults is physical disability [3] [4] [5] . Most of these studies contend that being socially engaged during old age can help to forestall the onset of physical disability. Explanations for this association typically emphasise the emotional well-being (e.g. through satisfactory social support) and physical activity that come with an active social life [3] . However, as individuals grow older and health problems become more common, maintaining a socially active life becomes increasingly difficult [6] , suggesting a reciprocal association between social engagement and disability [7, 8] .
Still, important questions remain about the potential effects of social engagement on disability among older adults. One such question focuses on whether the disability risk associated with social engagement builds over time, or whether it is only one's recent level of engagement that is associated with disability risk. Prior studies on the health effects of social engagement have not tracked older adults' long-term histories of social engagement, and thus have not been able to determine whether late-life changes in social engagement can alter one's risk of disability, or whether one's disability risk is irrevocably linked with patterns of social engagement that began much earlier in the adult life course. In the present study, we address this question by testing the association between long-term trajectories of social engagement-measured among healthy individuals over a 34-year-period, as they transition from mid-life into old age-and late-life disability.
Material and methods

Study sample
This study used data from the Swedish Level of Living Survey (LNU) and the Swedish Panel Study of Living Conditions of the Oldest Old (SWEOLD). LNU is a longitudinal, nationally representative, study of the Swedish population, ages 18-75. It was first carried out in 1968, and subsequently in 1974, 1981, 1991 and 2000 [9] . Persons from the LNU sample who have passed the upper age limit of 75 years were included in the SWEOLD study [10] . , and in at least one data collection in-between, were eligible for the study. Persons with mobility problems in 1968 were excluded from the analyses to minimise the effect of health on the trajectories of social activities. Of all 33-61-year-olds interviewed in 1968, 1702 (59%) died during the follow-up, 322 (11%) were nonresponders or had internal missing data and 115 (4%) were excluded because of mobility problems in 1968. The final analytic sample consisted of 729 persons.
Measurements
Each individual's pattern (or trajectory) of social activities over time was identified based on his/her social activities in 1968, 1981, 1991-92 and 2000-02. Social activity was a combined index of four items concerning visiting and being visited by friends and relatives, with responses 'no', 'yes, sometimes' and 'yes, often'. For each measurement time, persons reporting no activity for all four items, or 'sometimes' to no more than one item were coded 0; persons answering 'sometimes' to 2-4 items, but no 'often', were coded 1 and persons answering 'often' to at least one of the items were coded 2. Four trajectory groups were created. High level of social activity: persons reporting social activity throughout the period, who were coded 2 at least at three time-points. Increased social activity: persons reporting no or low activity (0 or 1) at the earlier time-points but more activity towards the end of follow-up. Decreased social activity: persons reporting activity (1 or 2) at the earlier time-points, but lower or no activity in the latter ones. The increasing and decreasing trajectories focused on changes at the last two points of measurement. Finally, persons with Low/medium level of social activity reported mostly lower levels of social activity without sustained increases over time.
Late-life disability was measured at the follow-up in 2004, with items measuring limitations with activities of daily living (ADL; eating, dressing, toileting, transferring in and out of bed and bathing) and instrumental activities of daily living (IADL; house cleaning, shopping and preparing food). Needing help with any of these activities was defined as being in a state of disability.
Impaired mobility was measured at baseline (1968) with an index of three items: the ability to walk 100 m without difficulties, to run 100 m without difficulties, and to go up and down stairs without difficulties. In 2000-02, the index consisted of two of these items: the ability to walk and to go up and down stairs.
Statistical analyses
Logistic regressions were used to analyse the association between trajectories of social activity covering the period 1968-2000-02 and late-life IADL/ADL disability in 2004. Only individuals free from mobility problems in 1968 were included in the analyses in order to reduce the risk of capturing the effect of health/function on social activity. Age, sex and mobility impairment in 2000-02 were included as control variables.
Results
Many people in this sample had a socially active life as they moved from mid-life into old age. The trajectory group Low/ medium level of social activity (38.4%) was the most common, followed by High level of social activity (31.7%; reference category), Decreasing social activity (19.9%) and Increasing social activity (10.0%). Table 1 shows some characteristics of these four trajectory groups. Persons with a trajectory of continuously high levels of social activity were younger, more commonly women and the prevalence of late-life disability was low. In contrast, persons with decreasing and low/medium levels of social activity were older and had higher levels of late-life disability. Table 2 shows the association between engagement in social activities from mid-life to old age and late-life disability measured 2 years later. The left column of Table 2 shows odds ratios (OR) for the association between the trajectory groups and late-life disability. Compared with those with continuously high levels of social activity, persons with low/ medium and decreasing levels of social activity had higher odds of late-life disability. Persons with increasing activity levels did not differ significantly from those with continuously high social activity. After adjusting for age and sex in Model 2, ORs decrease but remain significant. In Model 3, after additionally adjusting for mobility impairment in 2000-02, late-life disability remained more common among those with trajectories of low/medium social activity [OR = 2.33; confidence interval (CI) = 1.38-3.95] and decreasing social activity (OR = 2.15; CI = 1.19-3.87).
Discussion
By tracking social activities within non-impaired individuals over a 34-year-period, the associations found in this study lend support to the idea that one's level of social activity may influence disability risk [4, 5, 7, 8] . Middle aged individuals with continuously high levels of social interactions over a 34-year-period leading up to old age have a lower risk of latelife disability compared with those having decreasing or continuously low/medium social activity.
More specifically, our results suggest that the disability risk associated with social activities is related to recent levels of activity, but also that it may accumulate over time, as indicated by the higher disability risk associated with the low/ medium level social activity trajectory. Maintaining a high level of social activity in the transition into old age may 
